Dispersion curve measurement using Talbot bands M. Warenghem and C. P. Grover (1) 2014 Talbot bands, looking like a channelled spectrum, are produced when a phase plate is partly inserted in the field of a spectroscope. The position and the spacing of the bands in the spectrum of the source directly depends on the optical thickness and therefore the refractive index of the phase plate. In the case of a transmission grating spectroscope, the bands appear only in spectral orders on the same side as the phase plate. The bands can be observed also in case of a two stepped plate, their position being related to the difference of the two refractive indices of the plate, they appear in spectrum orders on the side where the higher index In the first section of this paper the relationship between the position of the bands and the index of refraction is derived from the theory of the bands as explained by Stokes [3] and Airy [4] and adapted to our apparatus (a Ronchi Ruling spectroscope (1) Thus a dark band is now associated with a definite value for M, that means associated with an index value by using the definition (9) (5b). On an other hand, the corresponding wavelength is determined by measuring the position of the band in the spectrum and by using the definition (2b) and (3) . Therefore a band is associated to one data point on the dispersion curve. This curve can now be built up the following way : we first record the light intensity in the screen of the spectroscope, the positions of the bands are picked up from this record, converted in wavelength by using relations (2) and (3), the associated index being calculated from relations (9) and (5b). Nevertheless (5) We first consider the case of a polarized beam. As just said, the analyser has to be parallel to the polarization direction and the in-plane projection of the optical axis must be either perpendicular or parallel to it (Fig. 5) (Fig. 6) . On the contrary, for an input wave travelling perpendicularly to the optical axis direction, there exist two emerging polarized waves (Fig. 7a) and consider the two patterns mentionned above.
The ordinary index being smaller than that of the adjacent medium, the associated bands appear in the side of this medium, whereas the bands associated with the extraordinary index must appear in the other side due to a larger index value (Fig.7b) .
Making up such a sample allows to separate definitely both patterns and therefore, using the presented technique for each band systems, allows to measure simultaneously the two dispersion curves associated with the extraordinary and ordinary index. The main four situations permitting these curves measurement have been summarized in the figure 8 .
They all have been tested successfully with the nematic liquid crystal MBBA (Merck) and compared with previous results obtained by Brunet Germain [10] . The figure 9 shows the ordinary index curve obtained in case of a sample consisting of an air plate (n1 = 1) and an homeotropic liquid crystal plate illuminated with an unpolarized beam (case of Fig. 8a) , the values from reference (10) (Fig. 12) .
Conclusion.
We have presented a new method for studying the wavelength dependence of the refractive index of a Fig. 10. -Light intensity record obtained with a sample as shown in figure 8b (100 03BC thick) . The left and right bands correspond respectively to the ordinary and extraordinary waves. 
